Role of cAMP in regulation of activity of acid hydrolases of rat heart and liver during ischemia and after recirculation.
The interrelation between intracellular cAMP content and activity of lysosomal hydrolases was studied in rat liver and heart during ischemia of varying genesis and after recirculation. The activity of acid phosphatase (AP) and cathepsin D (CD) was determined in the fraction enriched with lysosomes (FEL) and in the supernatant fraction (SF) at 30,000 x g. Ischemia of isolated perfused heart of 20 to 60 min as described by Langendorff was accompanied by an increase in the SF/FEL ratio. Postischemic reperfusion resulted in a further increase in this ratio. In a terminal state induced by cardiac arrest of 10 min and within the first postresuscitation hours the SF/FEL ratio in the rat liver also increased. Processing of the liver FEL with 0.025% concentration of detergent Triton X-100 was also indicative of lability of lysosomal membranes during recirculation. The intracellular cAMP content changed differently. During ischemia of the myocardium, the cAMP level rose by 40 min and remained increased after 20 and 40 min of reperfusion. The cAMP content in the liver decreased after 10 min of circulatory arrest and increased in the postresuscitation period achieving its peak 4 h after resuscitation. Intra-abdominal injection of lyposomes with incapsulated cAMP to rats in the postresuscitation period and the study of the effect of dibutyryl-cAMP, caffeine and isoproterenol on the activity of acid hydrolases of ischemic heart and after postischemic reperfusion showed that an increase in the cAMP content achieved in various ways was conducive to stabilization of lysosomal membranes.